18
pocket ≥6 mm) [24, 25] . Then, the participants were assigned to two groups, 140 namely, non-periodontal disease (non-PD) group for CPI codes 0-2 and 141 periodontal disease (PD) group for CPI codes 3-4. Mixing ability was measured using a color-changeable chewing gum 153 (Masticatory Performance Evaluating Gum XYLITOL, Lotte Co., Ltd, Tokyo 154 Japan). After mouth-rinsing with water for 15 seconds, the participants were then 10 155 allowed to chew the provided gum by free chewing at a rate of one stroke per 156 second with an electric metronome. The participants chewed the gum for 60 157 strokes. Changes in color were assessed using a colorimeter 158 Konica-Minolta sensing, Tokyo, Japan), and then the mean values of L*, a*, and 159 b* in the CIELAB color system were measured. Thereafter, the ΔE values were 160 obtained using following the equation [26, 27] The results of food intake per 1000 kcal of energy for each group are shown in 207 Table 3 . The intake of green and yellow vegetables and other vegetables was 208 significantly lower in the PD group than in the non-PD group. Although there was 209 no significant difference in the intake of seeds, nuts, and beans, their intake was 210 lower in the PD group. In addition, the intake of sugar, animal fats, and 211 beverages was higher in the PD group. When green and yellow vegetables and 212 other vegetables were analyzed (Table 4) , the intake of carrots (among green 213 and yellow vegetables) and the intake of cabbage (among other vegetables) 214 were significantly lower in the PD group than in the non-PD group. Furthermore, and yellow vegetable, and that of cucumber, eggplant, and lotus root, as a part 217 of the other vegetables, were lower in the PD group.
218 Table 3 . Food intake per 1000 kcal in the PD and non-PD groups. (Table 5 ). The results showed that the intake of hard foods was significantly 227 lower in the PD group when compared with the non-PD.
228 
Discussion

239
In this study, the two groups showed significant differences in the intake of 240 several nutrients.
241
In previous studies, subjects with periodontal disease significantly 242 consumed less potassium and iron. In the present study, the intake of potassium 243 and iron in the PD group was significantly lower than that in the non-PD group, and in neither men nor women aged ≥60 years [37] . In the present study, the 258 intake of calcium was significantly lower in the PD group. Therefore, we think 259 that low calcium intake is more strongly correlated with the presence of 260 periodontal disease in younger adults than in older adults.
261
In the present study, the intake of vitamin C was lower, although not 262 significantly, in the PD group, while the intake of vitamins A, K, and E and 263 beta-carotene were significantly lower. Among the elderly and smokers, the 264 prevalence of periodontal disease was reported to be associated with vitamin C 21 265
intake. There was a weak but significant dose-response increase in the risk of 266 periodontal disease in subjects who had lower vitamin C intake [38] . Vitamin C is 267 known to suppress oxidative stress through its antioxidant activity [39] . 
